REMARKS 

The Office Action of March 29, 2006 has been received and its contents carefully 
considered. 

Revisions To The Application : 

The present Amendment revises independent claim 1 by narrowing the range of 
the inorganic powder that is recited in the claim. Claim 1 now provides that a resin 
composition contains "20-50% by weight of an inorganic powder...," instead of "15-50 
% by weight of an inorganic powder. . (the previous claim language). This revision to 
the language of claim 1 is supported (for example) by examples 1-3, which are described 
in the present application beginning at page 19. It will be noted that the inorganic 
powder in example 1 is 40% by weight; in example 2 it is 33% by weight; and in example 
3 it is 20% by weight. It is respectfully submitted that these examples provide support 
for the current formulation of claim 1 , in which the inorganic powder is not less then 20% 
by weight. 

The present Amendment also adds a new dependent claim 7 to further protect the 
invention. Claim 7 provides that the content of reinforcing fiber is 20 to 30% by weight. 
This is supported (for example) by the passage at page 15, line 24 to page 16, line 5, and 
also by the passage at page 16, lines 10-13. 

The Rejections: 

Section 3 of the Office Action rejects independent claim 1 (along with two 
dependent claims) for obviousness on the basis of Japanese publication 2003-172433 
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(hereafter JP '433) in view of US patent 5,514,748 to Isutsumi et al (hereafter simply 
Isutsumi). In addition, section 5 of the Office Action rejects claim 1 (and several 
dependent claims) for obviousness on the basis of Japanese publication 06-322232 
(hereafter simply JP '232) and Isutsumi. For the reasons discussed below, however, it is 
respectfully submitted that the invention now defined by claim 1 is patentable over these 
references. 

As was noted above, claim 1 now recites that the composition contains "20 to 
50% by weight of an inorganic powder. . ." It contrast, the upper limit of the silica 
powder employed in JP '433 and also in JP '232 is 15%. Neither reference discloses the 
range now recited in claim 1 . 

In addition claim 1 recites "20 to 40% by weight of a reinforcing fiber." Thus, 
40% by weight is the high end of the range of reinforcing fiber recited in claim 1 , while it 
is the low end of the glass fiber range disclosed in JP '433 and JP '232. 

Claim 1 also recites "1 to 5% by weight of fluororesin powder having an average 
particle diameter of not more than 10 |im." The Office Action acknowledges that neither 
Japanese reference discloses this average particle size. Instead, the Office Action turns to 
the particle size disclosed in the Isutsumi reference. However, there is no apparent 
reason why an ordinarily skilled person who wanted to make an improved pulley would 
think that Isutsumi' s particle size would contribute to this goal. 

A pulley is typically used together with a belt in a power-transferring 
arrangement. In a demanding application such as a vehicle's engine, wear of the pulley 
and the belt must be considered. Reinforcing fiber in a resin pulley tends to attack the 
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belt, thus increasing the belt's wear. On the other hand, reinforcing fiber in a resin pulley 
reinforces the pulley itself. 

It the resin pulley defined by claim 1, the reinforcing fiber content is restricted to 
not more then 40% by weight. This reduces wear of the belt with which the pulley is 
used. Claim 1 also provides that the pulley has not less then 20% by weight of a hard 
inorganic powder (with a Mohs hardness of not less then 6.5), which compensates for the 
reduced content of reinforcing fiber and improves the wear resistance of the pulley. The 
result is a pulley that is wear-resistant, without exposing the belt to excessive wear. It is 
respectfully submitted that the references would not have the led a person who had only 
ordinarily skill in the art to the advantages of the pulley now defined by claim 1 . 

When the content of reinforcing fiber in a resin pulley is set at not more then 40% 
by weight in order to restrain the belt-attacking property of the fiber, and the content of 
hard inorganic powder is less then 20% by weight (instead of 20-40% as recited in claim 
1), pulley wear increases abruptly. Evidence of this is provided by a Rule 132 
Declaration that is attached to this Amendment. The Declaration reports the results of 
experiments performed by one of the joint inventors of the present application or people 
working under his supervision. It is respectfully submitted that the Declaration 
establishes that using at least 20% by weight of hard inorganic powder, in the pulley now 
defined by claim 1, leads to unexpectedly superior results. 

Accordingly, it is respectfully submitted that the invention now defined by claim 
1 would not have been obvious, to an ordinarily skilled person, from the references cited 
in the Office Action. The remaining claims depend from claim 1 and recite additional 
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limitations to further define the invention, so they are patentable along with claim 1 and 
need not be further discussed. 

Information Disclosure Statement: 

Section 2 of the Office action comments that JP 06-018964 ("Photographic 
Device, Camera And Fine Adjustment Mechanism") has not been considered because it 
does not appeared to be relevant to the present application. However, the reference 
supplied with the Information Disclosure Statement filed August 10, 2005 was Examined 
patent publication JP 06-018964 B, while "Photographing Device, Camera And Fine 
Adjustment Mechanism" is the subject matter of Unexamined patent publication JP 06- 
018964 A. They are not the same. 

Another copy of JP 06-018964 B (JP 62-109844 A) is attached, along with a 
Patent Abstracts Of Japan summary and a machine-generated translation. It is 
respectfully requested that the reference be considered and listed on a form PTO-892 
(since it has already been submitted in an IDS). 
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Conclusion: 

For the foregoing reasons, it is respectfully submitted that this application is now 
in condition for allowance. Reconsideration of the application is therefore respectfully 
requested. 



Respectfully submitted, 




Allen Wood 
Registration No. 28,134 
Customer number 23995 
Rabin& Berdo, P.C. 
Suite 500 

1101 14 th Street, N.W. 
Washington, DC 20005 
(202) 326-0222 (telephone) 
(202) 408-0924 (facsimile) 
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(54) MEMBER FOR SLIDING PART 

(57)Abstract: 

PURPOSE: A member for sliding parts, consisting of carbon fibers, oil coke and tetrafluoroethylene resin, 
having improved abrasion resistance without incorporating metal powder and further excellent mechanical 
and sliding characteristic, etc. 

CONSTITUTION: A member for sliding parts obtained by firing mixed powder consisting of (A) 3W20wt% 
carbon fibers having 10W15|j.m fiber diameter and 0.1W0.4mm fiber length, (B) 3W20wt% porous particulate 
oil coke powder of irregular shape having 30W200^m particle diameter and (C) the remainder of 
tetrafluoroethylene resin powder having 30W50|im average particle diameter and 10,000W1 00,000 average 
molecular weight. 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The member for the sliding sections from which all calcinated the mixed powder with which 3 - 
20% of carbon fiber, 3 - 20% of oil coke powder, and the remainder consist of tetrafluoroethylene resin 
powder, and were obtained by the weight ratio. 



[Translation done.] 
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[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the member for the sliding sections. Furthermore, it is related with the member 
for the sliding sections which made abrasion resistance improve in detail, without containing metal powder 
as a bulking agent 
[Description of the Prior Art] 

Since tetrafluoroethylene resin is excellent in thermal resistance, chemical resistance, a sliding property, 
etc., it is widely used as a sealant, but since this deformation by external force is large and abrasion loss is 
also large if independent, blending various fillers with it is performed. 

As a filler, although a glass fiber, carbon fiber, metal powder, etc. are used The use examination under 
severe conditions increases and it is a limiting PV value (a PV value) at the conventional thing in recent 
years, what is used for expressing a bearing property and serves as a standard of a mutual comparison of 
bearing material — it is — pressure P Sliding-surface rate V it is expressed functionally, and it excels in 
pressure resistance and rate-proof nature, so that this value is high — ******** — since it is low, 
correspondence is becoming impossible to such a demand Moreover, if metal powder is used as a filler, 
since metal powder is contained in wear powder, fault, such as damaging partner material, may be 
produced. 

[Problem(s) to be Solved by the Invention] 

this invention person found out that this technical problem was solved by using oil coke powder as one 
component of the mixed powder in which calcinate and the member for the sliding sections is made to 
form, as a result of performing various examination in quest of the approach of making the abrasion 
resistance of the member for the sliding sections improve, without using the metal powder which may be 
made to generate such fault. 
[Means for Solving the Problem] 

Therefore, this invention relates to the member for the sliding sections, and each of these members for the 
sliding sections calcinates the mixed powder with which 3 - 20% of carbon fiber, 3 - 20% of oil coke powder, 
and the remainder consist of tetrafluoroethylene resin powder by the weight ratio, and is obtained. 
As carbon fiber, the thing whose diameter of single yarn is about 10-15 micrometers and whose fiber 
length is generally about 0.1 -0.4mm is used. Oil coke powder is obtained by grinding the petroleum coke 
produced in the distillation process of a crude oil, the particle size is about 30-200 micrometers, and the 
thing of the shape of a porosity particle of an irregular configuration is used. Moreover, as 
tetrafluoroethylene resin powder, generally, about 30-50 micrometers is used for mean particle diameter, 
and the thing of about 10,000-100,000 is used for average molecular weight. 

The blending ratio of coal between each specified component is the range effective in making the purpose 
of this invention attain, if each component is used at a rate fewer than this, will reduce a limiting PV value 
and will come to reduce a mechanical strength at many rate from this. 

The mixed powder which consists of each above component puts into the metal mold of a predetermined 
configuration, after often mixing with a mixer etc., it is preformed under the pressure of about 700 to 900 
kgf/cm2, and after this preforming object raises that temperature from a room temperature to 375 degrees 
C, for example over about 3 hours and holds it at this temperature for about 3 hours, it is carried out as it 
returns to a room temperature over about 10 hours, and is calcinated all over a firing furnace. A baking 
object is processed into a desired configuration after that, for example, is fabricated by members for the 
sliding sections, such as bearing. 
[Function] and [Effect] 
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The member for the sliding sections concerning this invention has the description in the following points. 

(1) Since carbon fiber and oil coke powder twine and it reinforces each other, the mechanical property of 
the obtained member for the sliding sections, for example, compressive strength, a limiting PV value, etc., 
can be raised. 

(2) Minute irregularity is formed in the front face of the member for the sliding sections from carbon fiber 
and oil coke powder, there is still minuter irregularity also on an oil coke powder front face, since the liquid 
for lubrication can be made to hold there, the lubrication engine performance is high, and demonstrate the 
outstanding sliding property. 

(3) The thermal resistance of the obtained member for the sliding sections is high, daily use at 260 degrees 
C is possible for it, and its corrosion resistance is also good. Moreover, since metal powder is not 
contained in wear powder, fault, such as damaging partner material, is not produced. 

[Example] 

Next, this invention is explained about an example. 

After preforming the mixed powder of the presentation (weight section) shown in examples 1-3, the 
example 1 of a comparison - the 3 following table by compression forming, it calcinated at 360-380 
degrees C for about 3 hours, and the wear multiplier was measured about the baking object This 
measurement is 8kg/cm2 of loads, speed 0.5 m / second, time amount 48 hours, and partner material. It 
was carried out by using a Suzuki style friction abrasion tester to the bottom of the condition of S45C and 
environmental non-lubrication. The obtained result is shown in the next table. 
Table Example Example of a comparison 1 2 3 1 2 3 [a presentation] 

Carbon fiber 5 10 15 10-5 oil-coke powder 15 10 5 - 20 - artificial graphite 15 (mean particle 

diameter of 100 micrometers or less) 

Tetrafluoroethylene resin powder 80 80 80 90 80 80 [a wear multiplier] 

10-6cm/(kg/cm2) (m/second) hr 7.3 8.6 10.6 1 1.3 18.2 28.9 — as for carbon fiber and oil coke powder, this 
result shows reducing a wear multiplier in synergistic effect. 



[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application] 

This invention relates to the member for the sliding sections. Furthermore, it is related with the member 
for the sliding sections which made abrasion resistance improve in detail, without containing metal powder 
as a bulking agent 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] 

Since tetrafluoroethylene resin is excellent in thermal resistance, chemical resistance, a sliding property, 
etc., it is widely used as a sealant, but since this deformation by external force is large and abrasion loss is 
also large if independent, blending various fillers with it is performed. 

As a filler, although a glass fiber, carbon fiber, metal powder, etc. are used The use examination under 
severe conditions increases and it is a limiting PV value (a PV value) at the conventional thing in recent 
years, what is used for expressing a bearing property and serves as a standard of a mutual comparison of 
bearing material — it is — pressure P Sliding-surface rate V it is expressed functionally, and it excels in 
pressure resistance and rate-proof nature, so that this value is high — ******** — since it is low, 
correspondence is becoming impossible to such a demand Moreover, if metal powder is used as a filler, 
since metal powder is contained in wear powder, fault, such as damaging partner material, may be 
produced. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tranj/veb_cgi_ejje 



2006/08/24 



JP,06-018964,B [EFFECT OF THE INVENTION] 1/1 V 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect] 

The member for the sliding sections concerning this invention has the description in the following points. 

(1) Since carbon fiber and oil coke powder twine and it reinforces each other, the mechanical property of 
the obtained member for the sliding sections, for example, compressive strength, a limiting PV value, etc., 
can be raised. 

(2) Minute irregularity is formed in the front face of the member for the sliding sections from carbon fiber 
and oil coke powder, there is still minuter irregularity also on an oil coke powder front face, since the liquid 
for lubrication can be made to hold there, the lubrication engine performance is high, and demonstrate the 
outstanding sliding property. 

(3) The thermal resistance of the obtained member for the sliding sections is high, daily use at 260 degrees 
C is possible for it, and its corrosion resistance is also good. Moreover, since metal powder is not 
contained in wear powder, fault, such as damaging partner material, is not produced. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

this invention person found out that this technical problem was solved by using oil coke powder as one 
component of the mixed powder in which calcinate and the member for the sliding sections is made to 
form, as a result of performing various examination in quest of the approach of making the abrasion 
resistance of the member for the sliding sections improve, without using the metal powder which may be 
made to generate such fault. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] 

Therefore, this invention relates to the member for the sliding sections, and each of these members for the 
sliding sections calcinates the mixed powder with which 3 - 20% of carbon fiber, 3 - 20% of oil coke powder, 
and the remainder consist of tetrafluoroethylene resin powder by the weight ratio, and is obtained. 
As carbon fiber, the thing whose diameter of single yarn is about 10-15 micrometers and whose fiber 
length is generally about 0.1 -0.4mm is used. Oil coke powder is obtained by grinding the petroleum coke 
produced in the distillation process of a crude oil, the particle size is about 30-200 micrometers, and the 
thing of the shape of a porosity particle of an irregular configuration is used. Moreover, as 
tetrafluoroethylene resin powder, generally, about 30-50 micrometers is used for mean particle diameter, 
and the thing of about 10,000-100,000 is used for average molecular weight. 

The blending ratio of coal between each specified component is the range effective in making the purpose 
of this invention attain, if each component is used at a rate fewer than this, will reduce a limiting PV value 
and will come to reduce a mechanical strength at many rate from this. 

The mixed powder which consists of each above component puts into the metal mold of a predetermined 
configuration, after often mixing with a mixer etc., it is preformed under the pressure of about 700 to 900 
kgf/cm2, and after this preforming object raises that temperature from a room temperature to 375 degrees 
C, for example over about 3 hours and holds it at this temperature for about 3 hours, it is carried out as it 
returns to a room temperature over about 10 hours, and is calcinated all over a firing furnace. A baking 
object is processed into a desired configuration after that, for example, is fabricated by members for the 
sliding sections, such as bearing. 



[Translation done.] 
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OPERATION 



[Function] — and 



[Translation done.] 
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EXAMPLE 



[Example] 

Next, this invention is explained about an example. 

After preforming the mixed powder of the presentation (weight section) shown in examples 1-3, the 
example 1 of a comparison - the 3 following table by compression forming, it calcinated at 360-380 
degrees C for about 3 hours, and the wear multiplier was measured about the baking object This 
measurement is 8kg/cm2 of loads, speed 0.5 m / second, time amount 48 hours, and partner material. It 
was carried out by using a Suzuki style friction abrasion tester to the bottom of the condition of S45C and 
environmental non-lubrication. The obtained result is shown in the next table. 
Table Example Example of a comparison 1 2 3 1 2 3 [a presentation] 

Carbon fiber 5 10 15 10-5 oil-coke powder 15 10 5 - 20 - artificial graphite 15 (mean particle 

diameter of 100 micrometers or less) 

Tetrafluoroethylene resin powder 80 80 80 90 80 80 [a wear multiplier] 

10-6cm/(kg/cm2) (m/second) hr 7.3 8.6 10.6 11.3 18.2 28.9 — as for carbon fiber and oil coke powder, this 
result shows reducing a wear multiplier in synergistic effect. 



[Translation done.] 
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